II II II III llll I II 111 Nli 1 1 

(11) EP 0 807 493 A1 

(12) EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPG 

(43) Date of publication: (51) Int. CI. 6 : B24D 3/06 

19.11.1997 Bulletin 1997/47 

(86) International application number: 

(21 ) Application number: 96901 51 6.3 PCT/JP96/00206 

(22) Date of filing: 01 .02.1 996 ( 8 7) International publication number: 

WO 96/23630 (08.08.1996 Gazette 1996/36) 



(84) Designated Contracting States: 


(72) Inventor: Ishizuka, Hiroshi 


DE FR IT 


Tokyo 142 (JP) 


(30) Priority: 01.02.1995 JP 51680/95 


(74) Representative: 




Flaccus, Rolf-Dieter, Dr. et al 
Patentanwalt 


(71) Applicant: Ishizuka, Hiroshi 


Tokyo 142 (JP) 


Speriingsweg 32 




50389 Wesseling (DE) 



(54) SUPER ABRASIVE ELECTROPLATED CUTTING EDGE AND METHOD OF MANUFACTURING 
THE SAME 



(57) A cutting edge comprising a mass of supera- 
brasive particles (2) electrodeposited on a thin-walled 
metallic base member (1) along a border (6) of said 
base member, wherein said mass (2) forms one or more 
layers at said border of said base member and fixed 
thereto, and each layer contains parts comprising at 
least five superabrasive particles (3) in a row in an 
extending direction of said base member from said bor- 
der, so as to improve free-cut performance, decrease 
kerf width and prolong the life of cutting tool. 
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Description 

Technical Field 

This invention relates to a superabrasive electrode- 
posited cutting edge to be applied to the manufacture of 
various cutting or drilling tools including the types of cir- 
cular and annular saw and blade, band saw, gang saw 
and core drill. The invention also relates to a method of 
manufacturing such edge, as well as tools comprising 
the same. 

Background Art 

Tools comprising, as abrasive, particles of supera- 
brasive such as diamond and cubic boron nitride, are 
produced and employed widely for cutting and drilling in 
various forms, such as circular and annular cutting saws 
and blades, band saws, gang saws and core drills. They 
can be categorized into powder metallurgical and elec- 
trodeposited tools by the technique applied for fixing the 
abrasive to the corresponding base member, or stay, of 
metal. 

The former group, which are used principally for 
cutting or drilling stones, concrete blocks, and common 
ceramics, are produced either with a continuous periph- 
eral edge or, more commonly, with segmented edges 
such that arc-shaped or rectangular chips of powder 
metallurgical composite of metal and diamond are 
brazed to a circular base plate intermittently around the 
periphery. Gang saws and like linear tools, with such 
diamond chips brazed along appropriate straight base 
bodies, are also used in some specific applications. 
However since the chips are usually brazed to the base 
plate mainly on the peripheral surface, which is an area 
only as wide as the plate thickness, there are some 
cases reported of abrupt chip removal due to the insuf- 
ficient retention during the cutting process. So metallur- 
gical chip tools usually rely upon a rather thick base 
member of steel to provide an adequate retention for 
the chips. Further, due to difficulty in the arrangement in 
alignment of the chips when brazed to the base plate, 
the kerf becomes even larger and thus the stock to be 
removed in the cutting is substantial, disadvanta- 
geous^. 

On the other hand, electrodeposited tools are man- 
ufactured by spreading superabrasive particles over the 
edge-forming section and an adjacent base plate area, 
and depositing metal by electrolysis to fix said particles. 
The process is conducted for the both sides of the base 
plate. Such blades can minimize the kerf loss and are 
often employed in applications which do not tolerate a 
substantial cutting loss, as in the slicing into wafers of 
silicon or other expensive semi-conducting material, for 
example. For this purpose it is desired that the overall 
thickness of the blade, with the edges combined, be 
minimized, and the number of stacked layers of abra- 
sive particles is limited to two to three, or one. Since 
such small number of layers are deposited in the forma- 
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tion of cutting edges on the peripheral surface, which is 
in parallel with plate thickness, and further smaller par- 
ticle sizes are favored due to the decreased kerf width 
and free-cut performance, the resulting tool life remains 

s at a low level. For, in such tools, the cutting process is 
apparently achieved mainly with particles which are 
present in the cylindrical surface or on the sides of the 
base member in adjacency, the rest serving to a finish- 
ing work by smoothing the as-cut work surface. As the 

w particles are worn out to expose the plate, a substantial 
increase in cutting load results to end the life of cutting 
tool. 

So, while achieving a good performance in free-cut 
efficiency, electrodeposited tools do not necessarily 

is exhibit a sufficient life usually with a limited number of 
abrasive particle layers available and effective for the 
cutting process. The kerf width could, and should, be 
less, even if they may be smaller commonly than with 
the above said powder metallurgic type. Some tool 

20 designs have been published which are free of such 
problems. 

JP, U, 62-144117, for example, describes a tech- 
nique of manufacturing a thin blade saw by a repeated 
electrodeposition of abrasive particle layers along the 

25 periphery of the base plate, while suppressing deposi- 
tion on either side. While the kerf apparently can be 
minimized somehow by limiting the abrasive layer width 
close to the base member thickness, it is actually very 
difficult to form a stack of several layers within the given 

30 range of thickness by repeated electrodeposition proc- 
esses. As a result the tool life remains rather short, with 
the number of stacked layers limited to two or so at max- 
imum, in the view of the achievable form precision. 
Other published techniques include the reduction of 

35 edge thickness by grinding the base member at the 
edge forming sites, on the both sides, before the layer of 
abrasive particles is deposited (as described in JP, U, 
58-84849), or by depositing particles to fill a series of 
alternating recesses provided on the sides of a linear 

40 base member along the periphery (JP, U, 63-127878). 
While those techniques may be effective for decreasing 
somewhat the material loss by the cutting, the tools can- 
not show any increase in life, which ends up when the 
base member becomes exposed after the surface parti- 

45 cles are substantially worn out and popped out. 

Thus one of the principal objects of the invention is 
to provide a superabrasive deposited cutting edge and a 
method of manufacturing the same, which has effec- 
tively eliminated of the above described drawbacks and 

so permits, as generally desired, a substantial improve- 
ment in tool life, while securing the inherent free-cut per- 
formance and minimal cutting width. 

In the description the term "free-cut" is used to refer 
to a physical parameter, instead of customary usage in 

55 a somewhat subjective sense, and defined as an index 
of "stock removal relative to the load applied". 
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Disclosure of Invention 

The inventor has achieved this invention on a find- 
ing that the above described problems could be totally 
removed by an edge, novel and unique, which com- 
prises a mass of superabrasive particles electrodepos- 
ited on a thin-walled metallic base member along a 
border thereof, said superabrasive mass comprising 
one or more layers of said particles, fixed to said base 
member and running outward therefrom, and said layer 
comprising each five rows, at least, of superabrasive 
particles as taken along said extension. 

In the edge of the invention, a high free-cut perform- 
ance can be achieved along with minimal cutting width 
and extended tool life, due to the projection length, 
which are effectively and uniquely increased by the 
invention over that conventional electrodeposition tech- 
niques could do, and which comprises five or more rows 
of particles in each of said layers, while the base mem- 
ber does not comprise any excessive particles on the 
body. 

Such edge can be most effectively provided by a 
novel technique which consists another aspect of the 
invention, whereby a layer or layers of superabrasive 
particles are fixed with metal, on one side of a base 
member of thin-walled metallic material, by elec- 
trodeposition to spread continuously or intermittently 
along the margin adjacent to the border, and then said 
base member is ground in said margin to remove 
entirely or partly the material on the spot opposite to the 
deposition of said superabrasive particles. 

In the invention, the base member of thin-walled 
metallic material, to form edges on, may be either one of 
these flat and solid forms, as well: circular or annular 
plates with outer or inner peripheral edges, or endless 
belts for band saws, straight bars for gang saws, and 
steel pipes for core drills. 

Further the term "border" is used to mean in the 
invention the external periphery or circumference with 
some adjacent area, which defines a solid disk within in 
the case of a rotary circular saw or blade, and the inter- 
nal one around the central hole in the case of an annular 
base member. For the base member of endless belt to 
revolve, as well as the straight bar to move back and 
forth, it is either one of the linear boundaries with some 
adjacency. In an edge structure with the stay member 
for the superabrasive mass, as defined in the invention, 
the term refers to the division between the stay and 
base body. The peripheral or thickness surface is any 
one of the faces, curved or flat and straight or inclined, 
to show or reveal the thickness and, thus, the plane per- 
pendicular to the axis in the case of pipe shaped base 
member. 

While the tool life is essentially defined and grows 
with the number of effective particles arranged in the 
edge projection or direction of cutting, the superabra- 
sive mass to consist the cutting edge of the invention 
comprises a projection length, along which rows of 
abrasive particles are arranged and which can be read- 
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ily increased as desired and substantially over what 
conventional techniques could achieve. At least five 
rows of superabrasive particles be arranged in each of 
the layers in said direction, in order to yield an adequate 

5 improvement in tool life. 

The edge structure of the invention can be 
employed for wide ranging uses, with the superabrasive 
mass formed in various ways and deposited on various 
types of base bodies. The latter may be, for example, of 

10 endless belt or straight band, circular plate with- or with- 
out a central hole or serration along the border either 
periphery or cylindrical. 

Tiie superabrasive mass also can be arranged to 
form a continuous edge or an intermittent series of seg- 

15 mented edges, as desired when deposited in the 
peripheral margin. 

While the concept itself of the invention can be 
applied to any thickness, the unique arrangement of 
superabrasive particles both at so high a density and 

20 precision with a secured adequate tool life, is more 
effective when used with a thinner base wall, and the 
edge is best adapted to a base thickness of or less than 
1 .6 mm. 

The sites to be deposited with superabrasive on 
25 may be thickness reduced in advance relative to the 
base member, in order to minimize the elevation of the 
abrasive particles relative to the surface levels and, 
thereby, the overall tool thickness. A hollow is formed to 
extend in the direction perpendicular to the movement 
30 of the tool base member during the cutting process: 
radially in the case of circular and annular cutting tools, 
or in the direction of thickness in the case of band saw 
and gang saw type tools. 

The hollow, or site of reduced thickness by scoop- 
35 ing, is deposited with superabrasive particles which are 
fixed electrolytically layer by layer, to an elevation above 
the surface level. Here in an arrangement several 
masses of superabrasive particles are fixed in series to 
locate on the alternate sides, relative to the direction of 
40 tool movement. Hollows are formed intermittently on 
each side, with every adjacent ones on the alternate 
sides with the respective bottoms down below the cen- 
tral thickness level. Superabrasive particles are depos- 
ited in each hollow in stack layer by layer, to an elevation 
45 surpassing the base member surface level. In either 
case, particles are also preferably deposited on the 
opposite side. 

Good precision is achieved in the edge of present 
invention and, thus, in the manufacture of tools. In a sin- 
so gle side deposition or the first side deposition of two, the 
standard level for the first layer of deposit is completely 
provided in the invention by the body margin either as 
an entire member or as scooped partly on the back. 
Thus good parallelism and, thus, surface precision of 
55 the tool can be secured between the deposit and the 
body surface to improve the work precision, after sev- 
eral layers have been stacked by repeated electrolytic 
processes. For the second side deposition the standard 
level is also provided by the superabrasive deposit itself 
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in the case the body material has been totally removed 
after the first deposition. 

As may be obvious, the removal of base member 
material is conducted after the first side deposition to 
hold adequate retention of the deposited mass of parti- 
cles to the base member. While chemical and electro- 
chemical processes in acid or alkaline solution may be 
available as well electrocorrosion, mechanical work, 
including grinding, is especially convenient and practical 
for a body thickness in excess of 100 urn. A masking 
technique may be used at the same time for holding the 
base member in specific forms. The remaining thick- 
ness reduced portions of the base member, which 
serves as the stay member for the edges, is consumed 
up during the cutting process. The thickness to be kept 
unremoved should be something about a third or less 
and, preferably, about a fifth that of the body wall thick- 
ness. Also it is desirably less than the average particle 
size of the superabrasive employed. While the supera- 
brasive layers are secured to the base member as 
deposited partly on the surface in the edge of the inven- 
tion it, the retention can be increased by the use of the 
stay member as described above. 

The margin adjacent to the border may be ground 
in advance over a width to reduce the thickness for 
forming stay members which extends outward from the 
base member to deposit superabrasive particles on, as 
well as the edge forming section. The stay member may 
take several forms; regularly thin walled or tapering, or 
both. 

The edge of the invention also may take various 
forms, in relation to the base member. It may extend 
with an outward taper from the base member to exhibit 
a serrated general profile, and the tooth-like edge sites 
are effectively deposited with superabrasive particles. 
The joint to the base member may consist either an 
even- or uneven surface with some level gap, or outward 
declination, over which the base member changes 
either gradually or abruptly into stay members. The lat- 
ter may be made of a material different from that of the 
base member, as described in detail later. 

On the other hand, the base plate as totally 
removed of the material exposes the first deposit of 
superabrasive particles and metal, used to fix diamond 
particles, such as copper or nickel. The metal can be 
further used for conducting current and deposit metal to 
fix further superabrasive particles. The second-side 
deposition is conducted on the back of the first deposit 
so that the top of the stacked layers surpasses the base 
plate surface level. 

In the invention the edge, with the deposits of 
superabrasive particles on the both sides, has an ade- 
quate overall thickness of or less than twice that of the 
base member, while the superabrasive mass has a pro- 
jection length, off from the border, twice or more as 
large as the edge is thick, in order to achieve an ade- 
quate tool life. 

Finer graded particles of superabrasive, than in 
said mass, may be deposited in an area adjacent to the 



cutting edges up to an elevation above each body sur- 
face level, so that polishing can be done simultaneously 
in the process of cutting or drilling. 

It is useful for the formation of a superabrasive lay- 

s ers outside the border of the base plate, to spread a foil 
of aluminum or copper, or like thin metallic material, in 
adjacent, in alignment, and in electrical contact with 
said plate, and a layer of superabrasive particles is 
formed on it. This technique can also be applied to the 

10 case where the above said stay member is provided, in 
order to spread the superabrasive mass to and beyond 
the tip of said member. This metallic material can be 
removed, upon fixing of the abrasive particles, by treat- 
ing in acid or alkaline solution. As necessary, further 

15 abrasive particles can be deposited after the removal of 
the auxiliary (secondary) stay member. 

In the invention, the deposit of superabrasive mass 
is retained firmly by the base member in the abutment 
on the increased area of base thickness surface, base 

20 body surface adjacent to the cutting edge, and stay 
member, combined, for any base member designs. This 
construction permits the arrangement of elongated pro- 
jection of a length four times, for example, as great as 
the thickness to comprise an accordingly increased 

25 number of superabrasive particles within in the direction 
of cutting. 

The thin-walled blades of invention, with a 
decreased edge to base member thickness ratio at a 
plate thickness of 200 urn or less, for example, allows to 

30 efficiently concentrate the load to the cutting edge tip. 
Conventional tools of this type usually exhibit a ratio in 
excess of 2, as employing rather coarse particles, in 
order to achieve an adequate cutting speed, together 
with an acceptable tool life. A ratio less than 2 is readily 

35 available with a blade of invention which may comprise 
a stack of electrodeposited finer superabrasive parti- 
cles. 

While superabrasive particles of single size grade 
are basically used in an entire tool, specific cases may 

40 use finer particles in the edge foot area than at the 
points, in order to cut a work and subsequently lap the 
cut surface in a single pass. 

The metal to be used in the invention for fixing 
superabrasive particles can be selected depending on 

45 the work, among ordinary metals including nickel, 
cobalt, copper and their based alloy. Normal commer- 
cial products can be used as electrolyte for the process 
of invention. Filler of inorganic products, metallic mate- 
rial or lubricant may also be used to decrease the con- 

50 centration. 

This invention as applied to various types of tools 
may be used for processing a wide variety of works. So, 
for example, for the cutting of (1) semiconducting mate- 
rials, ceramics, carbon materials, stones, ferrite, glass 

55 and jewels as applied to the band saw, (2) semiconduct- 
ing materials and ceramics as annular blades, (3) sem- 
iconducting materials, ceramics, carbon materials, 
stones and rocks, and concrete body as circular blades, 
(4) stones as gang saws, and (5) core drills for making 
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holes into various hard materials. 

In the application to band saw manufacturing, the 
high cutting precision should be secured by using a 
band width so large as to allow an adequate tension. 

Brief Description of Drawings 

Fig. 1 shows the general view of an example of 
edge structure of the invention; 
Fig. 2 shows the diagrammatic sectional illustration 
of the process of the invention at steps of manufac- 
turing the edge of Fig. 1 , as viewed in the section Y- 
Y'; 

Fig. 3 shows the diagrammatic sectional illustration 
of the process of another edge structure, as seen in 
the section X-X'of Fig. 1; 

Fig. 4 shows in section examples of joint of the 
mass to the base member, as seen in the section Y- 
Y' in Fig. 1 ; and 

Fig. 5 shows the sectional view of a few examples 
of the edge structure of the invention as seen in the 
section X-X' in Fig. 1 , which corresponds to the sec- 
tion Y-Y' of Fig. 1. 

Best Mode for Carrying Out the Invention 

Now the invention is described fully in detail in ref- 
erence with the attached drawings which are shown by 
way of examples only, and as may be obvious, not for 
limiting the invention. 

Referring to Fig. 1 , which shows the general view of 
an edge structure of the invention, the base member 1 
of thin-walled metallic sheet comprises in the margin 6 
a mass of superabrasive particles which have been 
deposited in five contiguous layers, as stacked in the 
direction of the thickness of the base member of sheet 
1 , and the superabrasive mass 2 is arranged to spread 
off from the base body border. Each of such layers com- 
prises 1 1 to 12 rows of particles 3 in the direction of the 
projection. The base member 1 also comprises an edge 
stay 4 in the margin along the border 6, over which the 
(super) abrasive mass 2 is deposited, as well as the 
core or base body 5 in adjacency. 

Fig. 2 schematically shows the sectional view of the 
base member margin of Fig. 1 , taken along the line Y-Y', 
during the process of manufacturing the edge of the 
invention at some steps. In Fig. 2-A, three layers of 
superabrasive particles 3 are illustrated as fixed in an 
electrolytic process by means of deposited metal 6, 
after the sheet material has been removed partly in the 
margin on one side. Fig. 2-B shows such deposited 
abrasive mass with the base member partly scooped on 
the back. Fig. 2-C shows the edge structure process 
completed with two further layers of such particles 3 
fixed electrolytically with deposited metal 7. 

Fig. 3 shows schematically the electrodeposition 
process of the invention, in the section of a base mem- 
ber periphery, as seen in the plane X-X' of Fig. 1 . 



1. In the edge forming section in the base member 
31, the non-deposition zones are covered with a 
masking piece 32, so a superabrasive layers 33 are 
deposited by electrolysis intermittently over a 

5 length. The above process is repeated on the 
reverse side (Fig. 3-A). 

2. Base member material is substantially removed 
on the back of each deposit 33 (Fig. 3-B). 

3. While the superabrasive layer 33 is covered with 
10 a masking piece 34, superabrasive layers 35 are 

deposited and stacked on each side in the hollows, 
which were formed in the previous step, in repeated 
electrolytic processes to an elevation close to the 
surface level (Fig. 3-C). 
w 4. While a larger masking piece 36 is placed to 
cover partly the deposit 35 as well, another layer of 
superabrasive 37 is deposited on the smaller area, 
to surpass the layer 33 which was deposited in the 
previous step to complete the edge (Fig. 3-D). 

20 

Figs. 4 and 5 show diagrammatically a few exam- 
ples of arrangement of the superabrasive mass of the 
invention in relation to the base member. 

Fig. 4 shows in section examples of joint of the 
25 mass to the base member, as taken along Y-Y' in Fig. 1 . 
Adequate retention can be achieved for said mass 44 by 
abutment on the thickness surface alone of a rather 
thick-walled body 41 (Fig. 4-A). As seen in Figs. 4-B to 
4-D, more secure holding is necessary and can be 
30 achieved for thinner-walled bodies, by arranging the 
mass 44 to grip the body 41 in an area adjacent to the 
periphery (Fig. 4-B), or by carrying on and fixing to a 
stay member 42 which may be provided by working the 
base member margin to a regularly thin-walled sheet 
35 (Fig. 4-C) or a tapering end (Fig. 4-D). 

Fig. 5 shows the sectional view of a few examples 
of the edge structure of the invention as taken in corre- 
spondence with X-X' in Fig. 1. The edge may be com- 
posed of superabrasive particles alone, without base or 
w stay member to be illustrated in this section. Or the 
superabrasive mass may be arranged in an interrupted 
series as in the structure of Fig. 5-B, which shows such 
mass and base member alternately. Another structure is 
illustrated in Fig. 5-C, wherein the base member is 
45 formed in zigzags, consisting of parallel lines which 
occur intermittently and alternately, and which are tied 
at ends with cross lines, as seen in this section. The hol- 
lows to occur on alternate sides are deposited with 
superabrasive particles. Fig. 5-D shows such arrange- 
so ment of superabrasive mass 52 as applied to a cylindri- 
cal base member 51. 

Example 1 

55 A band saw was prepared with a base member of 
steel, 8 m long, 120 mm wide, and 0.8 mm thick. A 3 
mm wide margin along the plate periphery was used as 
the edge-forming section, and a layer of 60/80 mesh 
metal bond grade synthetic diamond particles were 
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deposited in an ordinary electrolytic nickel plating proc- 
ess, over a length of 50 mm w'rth a 50 mm spacing on 
the alternate sides of the plate (first-side deposition). 
The base member was scooped to remove material to a 
depth of 0.6 mm in the spots just opposite to the 
deposit, and then three layers of diamond particles of 
the same grade were deposited in a similar process 
(second-side deposition). The resulting blade had a 
total edge thickness of 1 .4 mm, with the elevation above 
each base member surface level was 0.3 mm. 

This blade was used to slice a stone. The work was 
a granite block with a section 0.62 x 0.62 m wide, and a 
blade speed of 1500 m /minute was used. 3 mm thick 
plates were cut at 0.1 m 2 /min, with a cutting (kerf) width 
of 2 mm. 

Example 2 

The operation of the above example was repeated 
to manufacture a similar band saw. The materials and 
process parameters were the same as in example 1 , 
except that while in the first side deposition the elevation 
relative to plate surface was 0.3 mm, in the second dep- 
osition it was 0.4 mm with a third layer spread over a 30 
mm length. The total abrasive layer thickness was 1 .5 

This blade was used to cut the stone of example 1 ; 
3 mm thick plates were produced at the identical blade 
speed, and a cutting speed of 0.1 2 m 2 /min. 

Example 3 

In the edge-forming step in the blade manufacturing 
process of example 1, the 3 mm wide margin which is in 
adjacency with the edge-forming section was spread 
over and deposited with 200/230 mesh diamond parti- 
cles by electroplating, with an elevation corresponding 
to that of the edge. The resulting blade was used to cut 
and polish a granite block. At a surface roughness of 
about 10 |im, the recovered plate could be finished to 
the commercial product through just a single additional 
work of lapping. 

Example 4 

An I.D. blade was prepared using a 0.15 mm thick 
annular base plate, with a 180 mm hole of JIS SUS 
steel. To provide edge seats, the 3 mm wide margin in 
adjacent to the hole was intermittently ground at a spac- 
ing of 10 mm, to a depth of 0.05 mm, over a 10 mm 
length on the alternate sides. Masking pieces were put 
on the alternate sides of the base member in said bore 
margin at a 10 mm spacing, and 230 mesh diamond 
particles were deposited (first side deposition). Then 
the base member was processed electrolytically to 
remove material substantially on the spots opposite to 
each superabrasive deposit; two layers of 230 mesh 
diamond particles was placed for the second-side dep- 
osition, then a further layer was formed on the top of 



each deposit over the central 5 mm alone. 

The blade thus obtained had edges each 3 mm 
high and firmly secured to the base member by the 
(cylindrical) inner end surface and the remnant of the 
5 plate material. The elevation of the first and second lay- 
ers as combined was 0.03 mm high as from each plate 
surface, while the third layer was laid intermittently at a 
spacing of 15 mm, protruding 0.1 mm from the plate 
surface over a 5 mm length. 

10 

Example 5 

The annular base member of example 4 was used 
to prepare an I.D. blade, except that the 4 mm wide mar- 

(5 gin adjacent to the hole as edge-forming section, was 
deposited with 30/40 ^im diamond particles by elec- 
trodeposition and then base member material was dis- 
solved to remove in the 2 mm wide zone up from the 
inner end of the deposit. Then edges were formed by 

20 electroplating four layers of diamond particles of the 
same grade, over the back of the exposed superabra- 
sive deposit and adjacent base member surface. 



A disk of hardened steel, 100 mm across and 0.1 
mm thick, was used as the base member for preparing 
a circular blade. The 2 mm-wide outer margin, adjacent 
to the periphery, was used for forming edges: in this 

30 zone the base member was intermittently ground on the 
alternate sides to a depth of 0.03 mm, over a 5 mm 
length at a 5 mm spacing. The scooped spots were 
deposited with a layer of 120/140 mesh diamond parti- 
cles by electrodeposition. The base member was again 

35 scooped to remove material to a depth of about 0.07 
mm on the back of each superabrasive deposit, then a 
layer of 120/140 mesh diamond particles were laid in 
each hollow. 

40 Example 7 

The base member used was a disk of hardened 
steel, 100 mm across and 0.3 mm thick, with 160 of 2 
mm-high triangular serration around the periphery. The 

45 teeth were ground on the alternate sides to a depth of 
about 0.1 mm, and deposited with 60/80 mesh diamond 
particles by electroplating, then the material was 
scooped to a depth of 0.2 mm on the back of each 
deposit, and finally laid with a layer of 60/80 mesh dia- 

50 mond particles by electrodeposition 

Example 8 

A core drill was made using for the base member a 
55 pipe with an O.D. of 76.2 mm and an I.D. of 73.0 mm, 
and the 5.0 mm length adjacent to the end for forming 
edges. The body was divided with 12 slits, each 3 mm 
wide, into 12 segments, which were deposited intermit- 
tently on the alternate sides of the cylinder, with a layer 
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of 60/80 mesh metal bond grade diamond particles, by 
normal electrodeposition of nickel, with masking pieces 
applied on the opposite sections accordingly (first-side 
deposition). Then the base member was scooped to a 
depth of 1 .2 mm on the spots opposite to each supera- 
brasive mass, and the hollows thus created were 
deposited of four layers of same grade diamond parti- 
cles, by similar technique (second-side deposition) to a 
height of 1 .9 mm, with an elevation over the base mem- 
ber level of 0.7 mm on the core drill. 

The drill was used to make a hole into a 50 mm 
thick concrete block. A through hole was achieved in 2 
minutes at a 2000 r.p.m. rotation. The tool exhibited a 
good free-cut performance after the work of 150 holes. 

Example 9 

The cylindrical base member of example 8 was 
used to make a core drill by dividing the circular periph- 
ery into 12 segments for forming edges. The outer and 
inner sides of the segments were deposited alternately, 
for each, with two layers of 60/80 mesh metal bond dia- 
mond. The base member was scooped on the spot 
opposite to each deposit, and the hollows thus formed 
1.2 mm deep were deposited with three layers of same 
grade diamond particles by a similar technique, to a 
combined abrasive layer thickness of 2.0 mm. 

Example 10 

The cylindrical base member of example 8 was 
used to make a core drill by dividing the circular periph- 
ery into 12 segments for forming edges. The outer and 
inner sides of the segments were deposited alternately, 
for each, with two layers of 60/80 mesh metal bond dia- 
mond. The base member was scooped on the spot 
opposite to each deposit, and the hollows thus formed 
1 .2 mm deep were deposited with three layers of same 
grade diamond particles by a similar technique. The 
base member was further electrodeposited with two lay- 
ers on the spots opposite to each deposit with 140/170 
mesh diamond. 

Example 11 

A core drill was made using for the base member a 
pipe with an O.D. of 50.8 mm and an I.D. of 48.4 mm, 
and the 5.0 mm length adjacent to the end for forming 
edges. The body was divided with 3-mm wide slits into 
8 segments. Each covered with a masking piece on the 
outer surface, they were deposited on the outer surface 
of the cylinder, with a layer of 60/80 mesh metal bond 
grade diamond particles, by normal electrodeposition of 
nickel. Then the base member was scooped to a depth 
of 1 .0 mm on the spots opposite to each superabrasive 
deposit and the hollows thus created were deposited of 
four layers of same grade diamond particles, by similar 
technique to a height of 1 .4 mm. 
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Example 12 

A core drill was made using for the base member a 
pipe with an O.D. of 16.0 mm and an I.D. of 15.0 mm, 

5 and the 4.0 mm length adjacent to the end for forming 
edges. The body was not divided as in the precedent 
examples, but used as a continuous cylinder. It was 
deposited on the inner surface with a layer of 120/140 
mesh metal bond diamond, by ordinary electrodeposi- 

io fion of nickel, while covering the outer surface with a 
masking piece. Then the base member was scooped on 
the outer surface to a depth cf 0.3 mm, and same grade 
diamond particles were deposited there by a similar 
technique in four layers with a height of 0.75 mm. 

15 

Reference 

The cylindrical base member of example 8 was 
used to make a core drill by a conventional electrodepo- 

20 sition technique. The pipe with an O.D. of 76.2 mm and 
an I.D. of 73.0 mm, was divided around the circular end 
with 12 slits, each 3 mm wide, into 12 segments. Two 
layers of 60/80 mesh metal bond diamond particles 
were fixed in twice repeated ordinary nickel elec- 

25 trodeposition processes. The drill thus obtained was 
used to make a hole into a concrete block 50 mm thick. 
A through hole took 3 minutes at a 2000 r.p.m. rotation. 
The tool exhibited a free-cut efficiency substantially 
decreased after the work of 50 holes. 

30 

Industrial Applicability 

The superabrasive electrodeposited tools of the 
invention can be used in working of various hard mate- 
35 rials, as applied to: a wide ranging cutting and drilling 
tools, such as: band saw, circular and annular saws and 
blades , gang saw, and core drill. 

Claims 

40 

1 . A cutting edge comprising a mass of superabrasive 
particles electrodeposited on a thin-walled metallic 
base member along a border of said base member, 
wherein said mass forms one or more layers at said 
45 border of said base member and fixed thereto, and 
each layer contains parts comprising at least five 
superabrasive particles in a row in an extending 
direction of said base member from said border. 

so 2. The cutting edge as claimed in claim 1 , wherein 
said superabrasive particles comprise one or more 
selected from diamond, cubic boron nitride (c-BN) 
and wurtzite type boron nitride (w-BN). 

55 3. The cutting edge as claimed in claim 1, wherein 
said base member has a thickness of 1 .6 mm or 
less. 

4. The cutting edge as claimed in claim 1, wherein 
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said base member comprises at the border thereof 
a thinner-walled stay member, to which said 
superabrasive mass is fixed entirely or partly. 

5. The cutting edge as claimed in claim 4, wherein 5 
said stay member has a thickness of or less than a 
third that of said base member. 

6. The cutting edge as claimed in claim 4, wherein 
said stay member has a thickness of or less than a io 
fifth that of said base member. 

7. The cutting edge as claimed in claim 4, wherein 
said stay member has a thickness less than the 
average size of the superabrasive particles. 15 

8. The cutting edge as claimed in claim 4, wherein 
said stay member is substantially made of the same 
material as the base member. 

20 

9. The cutting edge as claimed in claim 4, wherein 
said stay member is made at least partly of different 
material than that of the base member. 

10. The cutting edge as claimed in claim 4, wherein 25 
said base member and stay member connectedly 
form a continuous surface contour. 

11. The cutting edge as claimed in claim 4, wherein 
said stay member exhibits a substantial discrep- 30 
ancy in surface level to the base member. 

12. The cutting edge as claimed in claim 4, wherein 
said stay member exhibits a zigzag contour along a 
perpendicular direction to the extending direction 35 
from the border of said base member. 

13. The cutting edge as claimed in claim 1, wherein 
said superabrasive mass has a thickness of or less 
than twice that of said base member. 40 

14. The cutting edge as claimed in claim 1, wherein 
said superabrasive mass has a projection length 
which is greater than the thickness of said base 
member. 45 

15. The cutting edge as claimed in claim 1, wherein 
said superabrasive mass has a projection length 
twice or more as great as the thickness. 

50 

16. The cutting edge as claimed in claim 1, wherein 
superabrasive particles which have an average size 
finer than that of said superabrasive mass are 
deposited on the base member in adjacency with 
said superabrasive mass. 55 

17. The cutting edge as claimed in claim 1, wherein 
said superabrasive mass is arranged continuously 
in a direction perpendicular to said extension direc- 
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tion. 

18. The cutting edge as claimed in claim 1 , wherein 
said superabrasive mass is arranged intermittently 
in a direction perpendicular to said extension direc- 
tion. 

19. The cutting edge as claimed in claim 1, wherein 
said edge is applied to either one of circular 
saw/blade, annular blade, band saw, gang saw, and 
drilling tools. 

20. A circular saw/blade, comprising the edge as 
claimed in each of claims 1 to 17. 

21. An annular blade, comprising the edge as claimed 
in each of claims 1 to 1 7. 

22. A band saw tool, comprising the edge as claimed in 
each of claims 1 to 17. 

23. A gang saw tool, comprising the edge as claimed in 
each of claims 1 to 17. 

24. A core drill tool, comprising the edge as claimed in 
each of claims 1 to 17. 

25. The method of manufacturing a cutting edge, char- 
acterized in that a layer or layers of superabrasive 
particles are fixed, by an electrodeposited metal 
layer, continuously or intermittently, to the surface of 
one side of a base member of thin-walled metallic 
material, adjacent to the border, and then base 
member material on the spot opposite to the depo- 
sition of said superabrasive particles is entirely or 
partly removed. 

26. The method as claimed in claim 25, wherein a part 
of the base member material is removed prior to the 
deposition of superabrasive particles on the surface 
of one side adjacent to the border. 

27. The method as claimed in each of claims 25 and 
26, wherein a thin-walled metallic sheet is spread 
on and extends beyond said base member, and 
superabrasive particles are fixed thereover by elec- 
trodeposition. 

28. The method of manufacturing a cutting edge, char- 
acterized in that a layer or layers of superabrasive 
particles are fixed, by an electrodeposited metal 
layer, continuously or intermittently, to the surface of 
one side of a base member of thin-walled metallic 
material, adjacent to the border, base member 
material on the spot opposite to the deposition of 
said superabrasive particles is entirely or partly 
removed, and another layer or layers of superabra- 
sive particles are fixed, by an electrodeposited 
metal layer, continuously or intermittently, to the 
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surface of the back side of the base member. 

29. The method as claimed in each of claims 25 and 
28, said material is removed by chemical treatment 
in acid, or alkaline medium, electrochemical or 5 
mechanical treatment. 
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